ABSTRACT There exists controversy as to the impact gentrification of cities has on the well-being of minorities. Some accuse gentrification of causing health disparities for disadvantaged minority populations residing in neighborhoods that are changing as a result of these socioeconomic shifts. Past scholarship has suggested that fears of displacement and social isolation associated with gentrification lead to poorer minority health. However, there is a lack of research that directly links gentrification to minority health outcomes. We address this gap with individual data from the 2008 Philadelphia Health Management Corporation's Southeastern Pennsylvania Household Health Survey and census tract data from the 2000 Decennial Census and the 2006-2010 American Community Survey. We implement logistic multilevel models to determine whether and how a resident's self-rated health is affected by gentrification of their neighborhoods. We find that while gentrification does have a marginal effect improving self-rated health for neighborhood residents overall, it leads to worse health outcomes for Blacks. Accounting for racial change, while gentrification leading to increases in White population has no measurable effect on minority health, BBlack gentrificationl eads to marginally worse health outcomes for Black respondents. These results demonstrate the limitations that improvements of neighborhood socioeconomic character have in offsetting minority health disparities.
INTRODUCTION
One of the most controversial areas of debate in contemporary cities concerns the impact of gentrification on neighborhoods. Gentrification has a variety of meanings, but most agree that it reflects growth in affluence in places that is connected with changes in the local infrastructure, housing cost and availability, and the potential displacement of long-term residents who were often of lower social status.
with more affluent populations to neighborhoods previously resource-deprived, such as better quality food options. 9 While the introduction of such resources should improve community health issues, concerns arise as to how well the new resources benefit long-term residents, who are often lower class and/or racial/ethnic minorities. Past research found longstanding minority residents in such places were alienated by new businesses. 10 What is more, concerns have been raised that gentrification leads to residential displacement of minorities from these communities. 3, 5, 6 Heightened stress due to the fear of being Bpushed out^has been found to have adverse effects such as increased mortality 11 or preterm births 12 in gentrifying places for incumbent residents. However, there is a lack of conclusive proof of residential displacement from gentrification in existing research. 6, 8 What is more, there is a lack of research which distinguishes the racial character of gentrification: does the influx of affluent non-Hispanic White (henceforth, BWhite^) residents carry different effects than affluent non-Hispanic Black (henceforth, BBlack^) residents?
Research on neighborhoods and health has widely employed the hierarchical modeling approach to determine the effect of place of residence on individual health outcomes. [13] [14] [15] [16] In spite of the potential ramifications that gentrification carries onto health, no study to date has sought to untangle the complex relationships between gentrification and health using this method. Through hierarchical modeling, we answer the question of how an individual's race/ethnicity moderates the effects of neighborhood gentrification on their health. Do all individuals who live in gentrifying places have better health outcomes? Do minorities who live in gentrifying places have worse health outcomes than White residents? Does this relation vary among racial/ethnic groups? Or, does a minority's residence in a gentrifying area instead predict improved health?
This study addresses the issues above by investigating whether individual race/ethnicity could moderate the relationship between gentrification and health. A fundamental problem in the existing debate is the inconsistent fashion in which gentrified neighborhoods were identified. 1 We draw on a recently developed typology which emphasizes the increasing exclusivity of neighborhoods as a result of socioeconomic change, 4 adding to it the distinction of racial change brought about by this gentrification. We use hierarchical linear modeling to determine the implications of gentrification for self-rated health (SRH). SRH is a highly useful measure that correlates strongly with physical and mental health measures. [17] [18] [19] [20] 
BACKGROUND
Research on neighborhood predictors of health has suggested a few reasons why neighborhood context is important for SRH. The individual health effects of living in disadvantaged neighborhoods, particularly racially segregated communities, 21 have been found to be sweeping due to limited resources like healthy food and quality health care. [22] [23] [24] These residents were also more likely to be impacted by environmental effects stemming from neighborhood disadvantage that Bget under the skin.^2 5 A commonly identified form of disadvantage is disorder, observable signs of weakened social control such as vandalism, graffiti, and other evidence of incivility. 26, 27 Those residing in neighborhoods with high levels of disorder were more likely to report lower SRH, reflected in greater rates of psychological stress and chronic health problems. 26, 27 Thus, minorities in these communities were not only at increased risk of exposure to health problems but also in a weak position to manage them.
Given that prior research suggested that living in a disadvantaged neighborhood is harmful to an individual's health, it would be expected that the reversal of such disadvantage would be associated with better health. To this end, urban scholars highlighted the importance of gentrification for reversing the fortunes of neighborhoods. While the precise definition varied, gentrification was often understood as Bthe process by which higher income households displace lower income [households] of a neighborhood, changing the essential character and flavor of that neighborhood.^7 (p5) While it is agreed that gentrification represents a return of economic stability for disadvantaged neighborhoods, its impact on residents, especially low-income minority populations, has been debated.
The primary reason to expect gentrification to be positively associated with SRH is because gentrification has been related to increased quality of life, counteracting many of the neighborhood ills associated with poor SRH. For example, gentrification is often heralded for improving access to neighborhood amenities and city services due to the growing representation of middle-and upper-class residents. [28] [29] [30] Further, recent research on the association of gentrification and violent crime found that gentrification was negatively associated with violent forms of crime. 32, 33 While the results of these studies had implications for health research, the direct benefits of gentrification for SRH have not been explored.
There is also reason to expect that gentrification negatively affects SRH, particularly that of lower class residents who are often racial/ethnic minorities. This decline in SRH could result from three processes: residential displacement, cultural displacement, or the disruption of local community ties. Discussions of gentrification-related displacement traditionally focused on the potential for residential displacement, existing low-income residents of a neighborhood pushed out due to rising housing costs. 29, 31 Empirical research on residential displacement produced mixed results. Qualitative research documented a few examples of gentrification-related residential displacement, [32] [33] [34] while quantitative studies were unable to demonstrate that gentrification led to widespread displacement. 6, 28, 35, 36 Even if gentrification has not been proven to result in residential displacement, the fear of displacement has been found to make incumbent residents psychologically distressed that they will be displaced, which in turn should be associated with lower SRH. 6, 29, 32 Beyond residential displacement, gentrification discussions also highlighted concerns among incumbent residents changes in the types of amenities in the neighborhood was the result of cultural displacement. Such discussions often focused on the replacement of traditional Bmom and pop^stores and restaurants with chain stores and restaurants. 29, 37 Discussions of cultural displacement also highlighted the importance of race as several studies point to concerns among longterm residents that the neighborhood was Bwhitening^as a result of gentrification. 10, 29, 37 This sense of neighborhood Bwhitening^was distressful to residents who no longer felt at home in their neighborhood because it was associated with changes in local establishments. Similar to concerns about residential displacement, the conversion of neighborhood amenities was distressful to incumbent residents, but such changes were more likely to be distressing for minority residents when they perceived class-and race-based changes to local establishments.
Further highlighting the complexity of gentrification, discussions of cultural displacement described a similar sense of loss of place when middle-class Blacks moved into lower class Black neighborhoods, in other words, BBlack gentrification.^2 9, 32, 38 The limited research on Black gentrification suggests that it was more likely to occur in neighborhoods populated predominantly by Black residents. 38 This is unique as recent research suggests that gentrification typically takes place in more racially mixed communities. 4 Incumbent residents of these mostly Black neighborhoods were found to be more receptive to Black gentrifiers than White gentrifiers, but the Black gentrifiers were still seen as representing a cultural change in the neighborhood as they were of a higher socioeconomic status than the incumbent residents. 32, 38, 39 Given the perception of cultural differences, incumbent residents and Black gentrifiers tended to have limited interactions. 32, 39 Therefore, while the introduction of Black gentrifiers into disadvantaged neighborhoods may be associated with increased quality of life overall, it is likely that such improvements are still not equally distributed among neighborhood residents. What is more, the health benefits of these improvements may be undercut by the deep patters of segregation impacting mostly Black communities compared to other potentially gentrifying low-income areas. 40 Indeed, research on economically mixed Black communities found that segregation effects adversely effect all within these places. 21 Whether fear of displacement was associated with race-based or class-based neighborhood changes, a common theme was that longer term residents expressed anxiety about feeling unwelcome or at least out of place in their neighborhood.
In addition to concerns about residential and cultural displacement, gentrification may also be negatively related with SRH because of the potential disruption of social networks in gentrifying areas. 6, 29, 36, 39 Neighborhoods with high residential turnover, such as a gentrifying neighborhood, have been found to have weaker social connectivity. 41 New residents present as a result of gentrification were found to be socially isolated from longstanding residents, 32 often having different perspectives of what constitutes the local community. 36 Such community disruption is potentially important for SRH given the importance ascribed to networks in promoting social health, 42, 43 such as neighbors looking after each other's wellbeing. 44 Additionally, the racial differences of the new and old residents could also contribute to racial discrimination directed toward longstanding minority population as the newer White population grows. 45 Neighborhood context has clear implications for SRH, but the impact of changes on neighborhood context on health is less clear. While there is a strong reason to expect health to be lower in neighborhoods characterized by disadvantage and disorder, it is less certain how improvements to the neighborhood as a result of gentrification will impact health. The current study addresses this debate by exploring the following hypotheses. (H1) Improvements in quality of life associated with gentrification will be associated with increased self-rated health regardless of race. (H2) Nonwhite minorities living in a neighborhood that is gentrifying have poorer health than those residing in a neighborhood that is not gentrifying. (H3) Non-Hispanic Blacks living in a neighborhood that is gentrifying have poorer health than those residing in a neighborhood that is not gentrifying. (H4) Non-Hispanic Blacks living in a neighborhood that is experiencing Black gentrification will have similar health outcomes to those in neighborhoods experiencing White gentrification.
DATA AND METHODS
Data Source. To test our hypotheses, we chose the Philadelphia metropolitan area given its long recognition as a gentrifying place. 2, 32, 36 To better understand how an individual's SRH may relate to neighborhood characteristics, we constructed a twolevel dataset where individuals were embedded in their neighborhoods. Regarding the definition of neighborhood, we followed the suggestion by Cutler and colleagues 46 to use census tract as a proxy for an individual's neighborhood. The neighborhood census tract data comes from the 2000 census and the [2005] [2006] [2007] [2008] [2009] American Community Survey (ACS).
The individual level data were drawn from the 2008 Philadelphia Health Management Corporation's (PHMC) Southeastern Pennsylvania Household health survey, a survey conducted biannually in five counties of the Philadelphia metropolitan area. The PHMC survey collects information on individual health behaviors, health status, and health care utilization, as well as demographic and socioeconomic status. Using a stratified sampling frame and random-digit dialing methodology, the PHMC survey is representative of the population within the survey area and was found to resemble closely demographic profiles of other data sources maintained by federal agencies. 47 The PHMC data also provides the balancing weights to adjust for the potential sampling errors. 48 Measures. The dependent variable in this study is self-rated health (SRH). The respondents were asked to evaluate their health as poor, fair, good, very good, or excellent. Their answers were further dichotomized into poor/fair (coded 1) and good/very good/excellent (coded 0), which is a conventional practice. Due to the binary nature of the dependent, the logit link function will be used in our multivariate analysis.
Other individual covariates include age, gender, poverty, race/ethnicity, marital status, employment status, and education attainment. Respondents reported their ages in years, and we treated age as a continuous variable. Males and females were coded as 1 and 0 in gender, respectively, and those who lived under the federal poverty line were coded as 1 in poverty, otherwise 0. For race/ethnicity, the PHMC classified respondents into White (reference group), Black, Hispanic, and nonHispanic other minorities. Marital status was categorized into four groups: single (reference group), married or living with a partner, widowed/divorced/separated (WDS), and other marital status. Five employment statuses were reported in the PHMC data, namely full-time employed, part-time employed, retired, other employment status, and unemployed (reference). Educational attainment was treated similarly, with those who did not complete high school treated as the reference, and the following four achievements analyzed as dummy variables: high school diploma, some college education, college education, and an advanced degree.
The analysis also incorporated some social factor measures to account for social capital and discrimination one might experience about gentrification. First, we include a measure of social cohesion, a composite score used in several studies 49, 50 based on the principal component analysis (PCA) of respondents' answers to the following three questions: (1) Willingness, BWould you say that most people in your neighborhood are always, often, sometimes, rarely, or never willing to help their neighbors?^From always to never, we coded from 5 to 1. (2) Belonging, BDo you strongly agree, agree, disagree, or strongly disagree that you feel that you belong and are part of your neighborhood?^We coded the answers with a four-level Likerttype scale where 4 means strongly agree, and 1 indicates strongly disagree. (3) Trust, BDo you strongly agree, agree, disagree, or strongly disagree with the statement that most people in your neighborhood can be trusted?^The coding scheme is also a four-level Likert-type scale (4 = strongly agree and 1 = strongly disagree). The PCA results suggested that one factor is sufficient to capture over 60 % of the variance among these three questions. We used the regression method to obtain the factor score as our dependent variable (with a mean of 0 and a standard deviation of 1). A higher score indicates stronger social cohesion. Next, we asked a pair of discrimination variables in line with the potential discrimination associated with gentrification. We have questions on Housing discrimination and Medical Discrimination, which ask, respectively, if the respondents were asked if they have ever experienced discrimination when seeking out housing or medical assistance because of their race, ethnicity, or color. Those who perceived discrimination in either case were coded 1, otherwise 0.
For Gentrifying, were those deemed gentrifiable but did not meet the criteria of gentrifying over the study time. We chose to use citywide medians over the metropolitan medians following Ding's commentary that metropolitan measures overestimate levels of gentrification. To be able to control for racial changes in neighborhoods, we include change in percent Black over the study period. In addition, we incorporate measures of stability consisting of change in the percent of residents who moved in the previous 5 years and the change in the percent of homeowners in a neighborhood.
Analytic Approach. The first stage of our analytic plan is to obtain descriptive statistics for the variables above for a basic understanding of the data and our research area. The second stage is to implement multivariate analysis. Given the two-level data structure and the binary dependent variable, the logistic multilevel modeling was employed to examine the hypotheses. The statistical specification of the full model can be expressed as
where η i j is the log odds of reporting fair/poor srh for the i th respondent in the j th neighborhood, ϕ i j is the odds of reporting fair/poor srh for the same person, γ 00 is the intercept, and u 0 j indicates the random effect across neighborhoods. γ 0l represents the association of w l j (covariate l in the j th neighborhood) with srh, and β k j is the relationship of x i jk (feature k of the i th respondent in the j th neighborhood) with SRH. We first included only the individual covariates (x's) into the analysis and then added the neighborhood variables (w's) into the regression model. To better understand the mechanism between gentrification and SRH, the cross-level interaction between an individual's race/ethnicity and his/her neighborhood typology was considered.
RESULTS
The descriptive statistics are summarized in Table 1 . The mean values for the dummy variables could be interpreted as the proportions of those who were coded 1. Overall, 21 % of the PHMC respondents reported poor/fair health, which is 51 The poverty and unemployment rates in the survey area were 9 and 11 %, respectively. As for racial composition, the 2008 PHMC survey included 67 % of White, 22 % of Black, roughly 8 % of Hispanic, and 2 % of non-Hispanic other minority groups. These figures closely matched those reported by the Census and ACS. Regarding other individual characteristics, 9 % of the respondents did not complete high school. Social cohesion is a standardized factor score based on three social variables, and thus, its mean and standard deviation were roughly 0 and 1. Only a small proportion of residents felt they experienced housing or medical discrimination, 4 and 5 %, respectively. Almost half of the surveyed respondents lived in the city of Philadelphia.
At the neighborhood level (Table 2) , roughly 80 % of the neighborhoods were non-gentrifiable. Only a third of the gentrifiable neighborhoods were found to be gentrifying. This finding keeps with past literature which found that gentrification occurred in highly selective areas within cities. 4 Of the gentrifying neighborhoods, 31 neighborhoods (44 % of gentrifiable) experienced White gentrification and 29 neighborhoods (42 % of gentrifiable) experienced Black gentrification, the remainder not marked by an apparent racial change. Turning to the other predictors, neighborhood characteristics in the metro were broadly stable over the decade. Most neighborhoods in the metro were composed of homeowners, with a very slight decline. A notable deviation from these previous findings was the percentage of those who moved, which dropped by about 20 percentage points. Table 3 presents results of the multilevel logistic regressions with the odds ratio for each covariate reported. An unconditional model (without any covariates) was implemented to justify the use of multilevel analysis (available upon request). The Chi-square value of the unconditional model was 2368.26 with a p value less than 0.001, suggesting that the proportion of those who reported poor/fair SRH was not evenly distributed across neighborhoods and neighborhood features like gentrification may play a role in explaining this phenomenon. Model 1 only included individual level covariates and the findings here largely corresponded to the SRH literature. 18 For example, age was positively associated with the likelihood of reporting poor/fair health. Specifically, every 1-year difference in age was related to 2.4 % increase in the likelihood (1.024-1 = 0.024) of reporting poor/fair SRH. Males and residents living in poverty were also positively correlated with poor/fair SRH. Individual, marital, and employment statuses were both significantly associated with SRH. Regarding race/ethnicity, in contrast, to White, Black residents were 27.3 % more likely to report poor/fair health. The likelihood to answer poor/fair SRH for Hispanic residents was only marginally significant (p ≤ .10). Even for non-Hispanic other minorities, the disadvantage in contrast to White was also found. Social cohesion has a positive influence on health. With each unit increase of social cohesion, the chance one will report poor/fair SRH declines by 14 %. Not surprisingly, both housing and medical discrimination increase the likelihood of poor/fair SRH. Finally, living in the city of Philadelphia increases the chance of poor SRH. Neighborhood typology and other changing conditions were included in model 2. Comparing with model 1, the associations of individual-level covariates with SRH did not change substantively. After accounting for neighborhood gentrification and changes in neighborhood race and stability, the Hispanic variable was no longer significant. Additionally, gentrifying only had marginally (p ≤ .10) significant negative relation to poor/fair SRH. This finding offers some tacit support for H1, suggesting some potential for gentrification to improve an individual resident's health.
Model 3 considered the cross-level interactions between being Black and residing in a gentrifying neighborhood. Blacks who lived in a gentrifying neighborhood were almost 75 % more likely (1.732-1 = 0.732) to report poor/fair SRH than their counterparts who lived in other types of neighborhoods. These findings offer support to H2 and H3 that living in a gentrifying neighborhood harms minority health. In this model, the main effect of gentrifying achieves strong significance (p ≤ .01). This suggests that race is suppressing the beneficial health effects of gentrification. Put differently, the positive health effects of gentrification for Blacks are being offset by factors associated with their race. The individual-level odds ratios reported in model 3 were fairly close to those reported in model 2. Given the lack of significance for nonblack minorities, we could not find full support for H2.
The potential influence of racial displacement in relation to gentrification was explored further in models 4-7. White gentrification odds ratios were not significant and had minimal effect on the other results. Black gentrification coefficients offer a more nuanced relation. Similar to the main gentrification effect, Black gentrification has a marginally significance negative relation to SRH, calling into question H4. The inclusion interaction term leads to a notable revelation. Black gentrification gains an entirely significant and negative relationship with health, reflecting the effect of base gentrification. However, the interaction of individual Black × Black gentrification is a marginally significant negative association. In spite of the minimal significance of the interaction term, it is caused to suspect that individual Black identity at least somewhat offsets the positive effect of Black gentrification.
CONCLUSION
This paper contributes to the urban health literature by assessing the effect of neighborhood gentrification on minority SRH, distinguishing the racial character of the neighborhood change. Questions are inevitably raised to why this disparity exists. As we control for socioeconomic factors, social factors, and neighborhood stability, we doubt the poorer health outcomes for Blacks in gentrifying communities are a product of residential displacement. Thus, we concur with the argument made elsewhere questioning the impact of residential displacement. 2 Instead, the endurance of poor health outcomes for Blacks in these communities suggests a more subtle effect of gentrification, that of a cultural displacement. While the effects of cultural displacement are difficult to tease out quantitatively, qualitative research makes clear the potential of worst outcomes for low-income minorities as a result of more affluent residents, and resources geared to them, entering previously poor neighborhoods. 9, 10, 30, 37 In addition, the racial character of gentrification presents an important consideration. Conflicting with the common anecdotal view of gentrification, White gentrification had no measurable effect on SRH. The conflicting effects of Black gentrification are even more curious. One possibility is that low-income Black respondents experience cultural displacement even when upper-income Blacks move in. 32, 38 Another possibility is that this form of gentrification is simply not overcoming the racial/ethnic disadvantage of these communities. The longstanding segregation of Black communities could undercut the positive effect of more affluent Blacks residing in these places.
Any study which engages in such a hotly debated concept such as gentrification, no matter how rigorous the methodology, will inevitably be subject to scrutiny. While this study used an empirically tested measure of gentrification, other measures may yield different results. 1 Future research should explore the relation of SRH with other gentrification measures. In addition, our analysis should be replicated in other regions of the USA, as well as internationally, to determine how the effects of gentrification vary based on local character. Finally, while SRH is a versatile measure of well-being, correlating with many objective measures of health, future studies would benefit from a closer focus on specific health outcomes.
Given our finding on gentrification's relation to minority health disparities, health policies should evaluate new ways known to assist minority populations. While the lack of neighborhood resources is a commonly recognized culprit of poor SRH, care is needed in determining how these resources are to be introduced. It is not enough for poor disadvantaged communities to have more affluence and resources, even if the new resident's race reflects the community's racial composition. Based on our work, resources associated with gentrification do not boost health outcomes for all the inhabitants in these changing neighborhoods, namely Black residents. Thus, as selected city neighborhoods continue to experience upswing, policies targeting equitable access to neighborhood resources are essential in ensuring the minimization of minority health disparities.
